Abstract: Suspension system of an automobile plays an important role in ensuring the stability of the automobile. Although it has been achieved to a considerable extent, another major aspect of suspension system is passenger car is luxury. A lot of research is going on in this direction, which led to the development of independent suspension system. Control arm plays major role in independent suspension system. It is generally made of forged steel which has considerable disadvantages such as weight, cost etc. The project involves the development of sheet metal control arm, which has many advantages over forged metal. The component has been modeled using the curves extracted from workspace available in CATIA V5. This model is translated into IGES file, which is used for analysis.
Introduction
Control arm is the major part of the independent suspension system. It forms connection between the wheel hub and the automobile chassis. The main functions of control arm are:  To form a rigid connection between the chassis and wheel hub, to which wheel is attached.  It allows the wheel, the required degrees of freedom for proper steering and suspension abilities.  It supports the spring and dampers, which form the major components for shock absorbing.  To do these functions properly the control arm needs to sufficiently strong. Depending upon the position of the control arm, there are mainly two types of control arms.  Upper and lower control arm. The springs and shock absorbers are supported between these arms, which prevents lateral movement of springs. Conventionally the control arms are manufactured by the process of forging the medium carbon steels, which are sufficiently strong.  The Control Arm attaches to the Cradle/Frame at Two Points along with a ball joint position. These key points defines the Control Arm Shape.  Position of the Control Arm is usually defined by Body Structures Group at the beginning of a new Program.  The Arm should be as long as possible with in the packaging constraints.
Front suspensions are classified as Dependent and Independent suspensions. The most common dependent front suspension is the beam axle, which is used less and less in recent vehicles because of numerous disadvantages like large unsprung mass, and the packaging space, and considerable caster change. The most common types of front independent suspensions are the double wishbone suspension and the Macpherson strut. The double wishbone suspension also known as the double A-arm suspension has parallel lower and upper lateral control arms. The main advantage of the double wishbone is that the camber can be adjusted easily by varying the length of the lateral upper control arm such that it has a negative camber in jounce.
Literature Survey
Literature survey has been done by going through various papers presented by various professors are given below Jong-Kyu Kim and Xue Gang Song [1] -Recently developed automotive components are getting lighter providing a higher fuel efficiency and performance. In this research, the shape of upper and lower control arm was determined by applying the optimization technology. This study considers the static strength in the optimization process. In this study, the kriging interpolation method is adopted to obtain the minimum weight satisfying the static strength constraint. Optimum design of static strength is obtained by the in-house program. MSC. Fatigue is used for assessment of the durability life, which is one of the most important criteria in automotive industry. In addition, the real experiments on 1/4 car is conducted to validate the FEM analysis. At last, the correlation of each case about durability life is obtained.
Joel Hawley [2] -Control arms control the motion of the wheels so they're in line with the car's body. "Where the shock's job is to hold everything up, the control arm basically absorbs the road," Hawley says. "It's what gives way. It moves up and down so the tire can travel. When you hit a bump, the control arm compresses the weight and comes down on it. It keeps the bottom of your tire in its place. Auto experts say control arms connect the car's suspension to the actual vehicle frame. They are connected to the frame through a component called brushings, while they attach to the suspension through the ball joint. That allows the vehicle to turn its wheel and pivot, connecting the tire to the car's suspension.
M Bouzara [3] -Suspension control arms are important parts in a vehicle. Conventionally, these parts were made of steel, a heavy metal. Their geometry was designed by means of traditional engineering methods. Today we try to use the much lighter metal aluminum, to manufacture these parts instead of steel. Fuel consumption and emission of polluting gases are strongly dependent on car weight. So the automotive industry is looking at innovative technological processes making use of light alloys and new design methodologies. Cutting weight by using aluminum parts can
Project Aim and Objectives
 To Design Sheet metal control arm which meets customer requirement and standards.  The sheet metal control arm should meet Design for Manufacturability and assembly (DFMA).  The Sheet metal control arm should meet stiffness and strength analysis as forged control arm.  The weight of the sheet metal control arm should be less compared to the forged control arm.  The design of the Sheet metal control arm should be simple and it should be used for re-design in Catia.
Project Scope
 This study will investigate the difference of forged control arm and sheet metal control arm.  Based on observations design improvements will be made in terms of shape, size and material based on design modification objectives.  The study will focus on existing design performance, advantage and limitations.  Sheet metal control arm design will be tested using FEM software and compared with forged control arm results.
Design Method

Basic Design of Forging Control Arm a) Forging Operation
Forging is the operation where the metal is heated and then a force is applied to manipulate the metal in such way that the required final shape is obtained. This is the oldest of the metal working processes. The sheet metal operation basically involves the process of press working consists of shearing and then plastically working the metal to the desired finished shape and the size through a few quick strokes under heavy loads. Most control arms are stampings. Stampings are cheap, fairly durable if properly designed and manufactured, and can be fairly easily shaped. As with all types of design, it is good to get a manufacturing engineer involved in control arm design early, as he can decide if building a certain type is feasible.
b) Advantages
 It is one the cheapest and fastest way of complete manufacture of a component.
c) Disadvantages
 Sheet metal operations are generally performed on the sheets of thickness less than 5mm.
d) Design considerations:
 Space  Strength  Weight  Manufacturing feasibility Cost.  Try to design a LH/RH common control arm  Position of the bushing and ball joint determines the shape of the arm  Simple and aesthetically pleasing design should be a preference.
Solid Modeling
Solid modeling is a crucial step in the design process. It allows the user to create a three dimensional picture of their design without physically creating a prototype or spending excessive time drawing sketches by hand. 
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Licensed Under Creative Commons Attribution CC BY material in a third direction. There are also various secondary functions that are also very helpful. The fillet replaces a sharp edge with a rounded corner. This function is especially useful in removing stress concentrations. Another important function for our project was the shell function.
Proposal-1 a) Design of Upper Panel
The Upper panel is the most important component in Control Arm design. The main mountings such as Steering Gear mounts, Shock Absorber mounts and Ball joints will be mounted on the Upper Panel. The upper panel has to design in such a way that it should meet all the clearance requirements as specified. 
Finite Element Method
FEA Introduction
After the geometry of the part is modeled, it must be analyzed for stress analysis. Simple shapes are easily calculated through traditional methods on pen and paper. Parts which have a complex shape are not easily calculated in the traditional manner and a different approach must be taken, The Finite Element Method. The OEM constraints for permanent set is less than or equal to 2 mm. 
Forging Control Arm Meshing
b) Plastic Strain
Observations
From the design & analysis results it is observed that  The weight of the sheet metal control arm is decreased compared to the forged control arm.  From the stiffness and strength analysis it is observed that proposal-1 doesn't meet customer targets.  Proposal-2 meets the stiffness and strength requirements. .
Conclusions
From design and analysis data, it is observed that  The weight of the component is decreased by 58% i.e., the weight of the forged model is 7.5kg and the weight of the Proposal-2 sheet metal model is 3.12kg.  Ease of manufacturing. The sheet metal operations are simple and cheap when compared to the forged operations.  Ball joints of the different standards can be used by varying the size of the hole by changing the piercing hole.  The cost of the component is reduced to a considerable extent as the raw material used for sheet metal component is very cheap than that used for forged component. Hence, the sheet metal control arm is more beneficial than the forged control arm
